Uterine androgen receptors: roles in estrogen-mediated gene expressionand DNA synthesis.
The localization of androgen receptors (AR) and their ligands in the uterine microenvironment at early pregnancy suggest a role for AR in uterine physiology. We have evaluated AR expression in the pig uterine endometrium and examined whether AR ligands modulate peri-implantation uterine gene expression. Northern blot analysis demonstrated the approximately 10.5 kilobase AR transcript in endometrium. Endometrial levels of AR mRNA and protein were greater at early than at mid- or late pregnancy. Estrogen receptor-alpha mRNA levels showed similar maximal expression at early pregnancy. Immunocytochemical analysis of endometrium at early pregnancy localized AR to nuclei of glandular epithelial (GE) and stromal (ST) cells. To evaluate a role for AR in uterine gene regulation, the levels of mRNAs for insulin-like growth factor-I (IGF-I), proliferative cell nuclear antigen (PCNA), and AR itself were assessed in uterine endometrial explant cultures treated with estradiol-17beta (E), testosterone (T), and 19-nortestosterone (N). Induction by E of AR mRNA abundance occurred in endometrium from Day 10 but not from Day 12 pregnant animals and this was partially blocked by coaddition of N or T, although neither androgen alone had any effect. Abundance of IGF-I and PCNA mRNAs was increased by E and inhibited by coaddition of either T or N in Day 10 pregnant pig endometrium. In endometrium from Day 12 pregnant animals, addition of either N or T with E increased IGF-I mRNA levels over that of controls, although E alone was without effect. In contrast, PCNA mRNA abundance was suppressed by all steroid treatments in these explants. DNA synthesis in primary cultures of GE cells from endometrium at Days 10 and 12 of pregnancy was increased by E and was suppressed by T, the latter only at Day 12. E did not affect DNA synthesis in ST cells from endometrium at either pregnancy day, although T inhibited this process in an E-dependent manner in ST cells from pregnancy Day 12. Results identify AR in the pig endometrium during the window of maternal receptivity for implantation and demonstrate the functional, albeit complex, interactions of androgens and estrogens in the regulation of uterine endometrial gene expression and cell growth in vitro. Further elucidation of the role of androgens and their receptor in early pregnancy events may be relevant to an understanding of peri-implantation embryo loss.